Enzymatic dissociation and short-term culture of isolated rat anterior pituitary cells for studies on the control of hormone secretion.
A convenient procedure has been developed for preparing a suspension of isolated rat anterior pituitary cells which retains responsiveness to secretagogues. Rat anterior pituitaries were dispersed with collagenase and hyaluronidase followed by mechanical dispersion by means of a Pasteur pipette. Immediately after dispersion, the cells showed only slight responses to secretagogues, whereas after short-term culture (20-22 h) in the presence of sera, the cells recovered their ability to respond to synthetic LH-releasing hormone (LHRH) and synthetic thyrotropin-releasing hormone (TRH). During a 3-h incubation, cells prepared from pituitaries of male rats released LH and FSH, or TSH and prolactin (PRL) in amounts directly related to the dose of synthetic LHRH or TRH, respectively. The minimum effective concentrations of hypophysiotropic hormones lay between 10(-10) and 10(-9)M, although it was observed that cells originating from female rats usually gave quicker and larger responses to LHRH. No significant net increase in the total hormonal content (cells + medium) of radioimmunoassayable LH or FSH in response to LHRH, or of TSH or PRL in response to TRH, was observed during the 3-h incubation period. The cells released significant amounts of PRL, TSH, and to a lesser extent, LH, in response to 1-5 X 10-3M N6,O2'-dibutyryl cyclic AMP, accompanied by remarkable elevation in total content (cells + medium) of PRL and TSH but not of LH. The response of the cells to theophylline or high [K+] was similar to that usually observed in previous hemipituitary experiments. These results demonstrate the viability of this in vitro cell system and its suitability for further study of the regulation of the secretion of pituitary hormones.